In recent years, the number of infertile couples who desire pregnancy with assisted reproduction techniques is increasing. Smoking and alcohol consumption are important factors affecting the treatment of fertility and assisted reproductive techniques. To evaluate the effect of smoking and alcohol consumption on spermiogram results
Introduction
Infertility; with a ratio of 15 % worldwide, is defined as the inability to achieve pregnancy despite 1 year of regular and unprotected sexual intercourse by the American Society for Reproductive Medicine (ASRM) (1, 2) . Infertile couples have 20% male and female factors and only male factor in 25 % of all couples with infertility (3) . Smoking and alcohol have a negative influence on testicular and ovarian functions, calcium metabolism, and the activity of insulin (4) . In the USA the ratio of alcohol use was reported to be 70.7% in the past year and 56% in the previous month (5) . Alcohol is a known teratogen, but its relation to the amount of consumption and the risk of infertility is not clear. Excessive alcohol use causes testicular atrophy, impotence, decreased libido and decreased sperm count (6) . The relationship between alcohol consumption and reduced semen quality depends on both the metabolism of testosterone and the direct negative effects on spermatogenesis (7) .
In previous studies, researchers reported that there was a negative association between alcohol consumption, smoking and semen quality (8, 9) . In many studies, smoking was found to be effective on sperm quality such as semen volume, sperm concentration, motility and morphology (10) .
In this study, we aimed to demonstrate the potential effects of smoking and alcohol consumption on male infertility.
Material and method
This prospective case-control study was designed at Sanko University, School of Medicine, Department of Urology and Infertility, from 2010 to 2017. The study was approved by the Institutional Review Board (Approval number: 2018/11-10). The study was conducted in accordance with the Declaration of Helsinki. Ethics committee approval was received for this study from the ethics committee of Gaziantep University. This is a tertiary research and education hospital in Gaziantep.
A total of 6171 men with infertility were undergone spermiogram. 3247 men were smokers and 3511 was alcohol users. The analysis was performed by dividing the cases into two groups as; smokers (n:3247, 52.6%) vs non-smokers (n:2924, 47.4%) and alcohol users (n:3511, 56.9%) vs nonusers (n:2660, 43.1%). The parameters evaluated were; age and sperm parameters (liquefaction, semen volume, sperm concentration, total number, total motility, progressive motility, slow motility, non-progressive motility, morphology).
The daily smoking amount was recorded at the package level. They were questioned whether they used alcohol was recorded without quantity. The yearly calculation was calculated as package/year. The total number of packets/years they use is specified. Data recorded for each patient were obtained from the patients' files and hospital database.
Semen samples were obtained by masturbation in sterile containers after at least three days of sexual abstinence. For the first macroscopic examination, semen samples were expected to be liquefied at 37 O C between 20-40 minutes. The semen, whose viscosity, appearance, volume, pH, liquefaction, concentration, total number, motility, morphology was evaluated, was examined by light microscopy with X100 magnification for microscopic evaluation. It was analyzed in accordance with the WHO-2010 (11) .
Statistics
The normality of distribution of continuous variables was tested by the Shapiro Wilk test. Kruskal Wallis and Dunn multiple comparison tests were used to comparing 3 independent groups for nonnormal data. Chi-square test was used to investigate the relationship between two categorical variables and Bonferroni correction was applied to adjust p values for multiple comparisons when Chi-square test result is significant. To decrease bias due to the small prevalence's of same categories in binomial-response general linear model estimates Firth lo-gistic regression model was applied in brglm package in R version 3.5.1. Multiple linear regression analysis was performed to determinate impact on smoking, alcohol consumption on parameters after adjusting age. ROC curve analysis was used to evaluate whether there is a significant cut-off value for alcohol consumers and smokers or not. All univariate statistical analysis was performed with SPSS for Windows version 24.0 and a p value <0.05 was accepted as statistically significant.
Results
In the current study, we evaluated the sperm parameters of 6171 men applied to our infertility clinic. We designed a prospective case-control study; a total of 3247 men was smokers (n:3247, %52.6) and 3511 were alcohol users (n:3511, %56.9). Table I demonstrated the distribution of ages and spermiogram results according to the years. The demographic and clinical characteristics of the patients are shown in table II. Mean age of the patients in the study group was 32.8±6.5 years. There was a statistically significant difference between smoker and non-smoker in terms of sperm concentration and slow motility (p<0.05). The sperm concentration was significantly lower in smokers. Slow motility of sperm parameter was significantly higher in the smoker group. There was a statistically significant difference between alcohol consumption and non-alcohol consumption in terms of; semen volume, sperm concentration, normal morphology (p<0.05). Semen volume was significantly higher in the group of alcohol consumption. The sperm concentration and normal morphology were significantly lower in alcohol users. Table III summarizes the outcomes of Logistic Regression Models. According to the model smoking has a negative effect on sperm concentration, total motility, progressive motility and slow motility with odds ratio of 6.4, 5.6, 5.4 and 7.3; respectively (p<0.05), and alcohol has a negative effect on sperm concentration, total motility and slow motility with odds ratio of 5.9, 3.9 and 6; respectively (p<0.05).
ROC curve analysis demonstrated the AUC for age, sperm concentration, total motility, slow motility, morphology and depicted the area under the curve (AUC), cut off value and sensitivity and specificity of these variables ( Figure 1 ) 
Discussion
In the current study, we evaluated the effects of smoking and alcohol consumption on sperm results in infertile men. There was a statistically significant difference between smoker and non-smokers in terms of sperm concentration and slow motility (p<0.05). There was a statistically significant difference between alcohol consumption and non-alcohol consumption in terms of; semen volume, sperm concentration, normal morphology (p<0.05).
The relationship between impaired reproductive functions and smoking and alcohol use is suspected. Many studies have shown the negative effects of smoking and alcohol use on male fertility. Smoking has been shown to have a detrimental Figure 1 : ROC curve analysis effect on various parameters of semen analysis. These negative effects are about sperm production, motility, and morphology (12). Analysis of 27 studies in smokers and semen quality showed a 13% decrease in sperm concentration, 10% in sperm motility and a 3% decrease in normal sperm morphology in smokers (13) . To better understand the effect of the number of smoked cigarettes per day on semen quality, we recorded the number of cigarettes. A cross-sectional analysis of 2542 healthy men found that on semen analysis, cigarette smokers had lower semen volumes, sperm counts and percentage of motile sperm compared to men who did not smoke (12). In addition, it has been suggested that the relationship between smoking and sperm concentration is dependent on the duration of use. Similar results were obtained in our study.
In a large cohort of 1786 men with infertility showed that smoking was associated with a decrease in sperm density (15.3%), total sperm counts (17.5%), and total motile sperm (16.6%) compared with nonsmokers. In addition, morphology was slightly affected by smoking, but not significantly (14) . In another study, 362 Chinese men with infertility found that smokers demonstrated decreased semen volumes, sperm concentrations (15) . Another study of 200 infertile men found higher rates of decreased sperm motility and abnormal sperm morphology among smokers (16) .
In other cohort studies, low sperm concentrations and higher abnormal sperm morphology rates were found to be dose-dependent in smokers (17) . For this reason, the number of cigarette smokers seemed to be at risk for the negative effects on fertility. Some studies have shown that smoking is not an independent risk factor for decreased motile sperm concentrations. In another study, it was observed that there was no significant risk factor for semen quality among the 626 men who applied to infertility clinics, neither smoking nor chewing tobacco (18) .
There are very few meta-analyses to examine the relationship between smoking and semen parameters. In a metaanalysis study, smoking had negative effects on all sperm parameters including semen volume, sperm density, total sperm count and percentage of sperm with progressive mobility (19) . In another meta-analysis study, it was found that smokers had 13% to 17% lower sperm density than non-smokers (20) .
Some studies also showed a negative relationship between alcohol consumption and semen quality (8) . Some authors have not found this relationship (7) . In a historical study of 685 men who drank alcohol (beer and wine) systematically over a period of 30-60 minutes, delayed seminal fluid liquefaction associated with low sperm motility was detected (21) . A significant seminal fluid volume and decreased sperm concentration have been reported in 20 men with alcohol dependence syndrome. In addition, there was a higher rate of morphologically abnormal sperm in these men compared to controls, but no correlation was found with the amount or dura-tion of alcohol consumption (22) . In addition, most studies have only addressed average alcohol intake by asking only a few questions, and it is likely that consumption within the response categories can vary considerably and be reported low.
On the other hand, it was reported that sperm parameter abnormalities were significantly associated with high serum LH, FSH, and 17beta-estradiol levels and significantly decreased with serum testosterone levels and thus, the presence of primary testiculopathy in men drinking ethanol reveals (23) . Goverde et al. did not find any statistically significant difference for seminal fluid volüme sperm concentration and percentage of motile spermatozoa in daily drinkers and subfertile patients (24) .
Gaur et al. reported that only 12 (100%) of 100 alcoholics had normozoospermia, and 37 (37%) of the 100 nonalcoholic control groups (8) . A study of 1221 young Danish males found that sperm concentration and total sperm count were negatively correlated with increased alcohol consumption (25) . A casecontrol study concluded that the volume of semen and sperm concentration in alcoholics was lower than abstainers (23) . The discrepancy between our findings and our previous studies may be due to the different categorization of alcohol consumption and different drinking habits of studied populations.
On the other hand, different studies have proved experimentally that alcohol has a detrimental effect on all levels of the male reproductive system. Alcohol interferes with the function of the hypothalamic pituitary testicular axis, impairing gonadotropin secretion with consequent decreasing of testosterone levels (23, 26) . In general, the studies presented in this review show that alcohol consumption changes sperm parameters. Finally, nutritional deficiency, as well as genetic history, may alter the effect of alcohol on spermatogenesis.
As a result, we found that semen quality did not become worse with occasional alcohol consumption, whereas both volume and morphology were adversely affected by daily consumption. In addition, well-designed studies describing the categories of alcohol consumption as well as predefined criteria for selecting subjects are essential to obtain good evidence about the effect of alcohol on semen parameters. There is a need for studies evaluating the effect of changes in sperm parameters on reproductive outcomes in order to make recommendations about alcohol consumption other than advice to avoid heavy alcoholic beverages. Therefore, it should be advised that men with fertility difficulties should stop smoking and alcohol consumption as soon as possible to optimize their reproductive potential. Finally, cigarette smoking affects semen analysis outcomes in infertile men.
